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                                                                      Abstract  
With the increased dependency on technology, and during a time where most people are working 
from home, employees are feeling stressed, overwhelmed and their personal lives are being 
invaded. Our study aims to examine the relationship between individuals high on neuroticism and 
techno-overload and techno-invasion when mediated by affective rumination, problem solving 
pondering and detachment. Using a  time lagged study with 91 participants, our hypotheses were 
partially supported. Neuroticism led us to both techno-invasion and techno-overload via affective 
rumination after 8 weeks. These findings underline the importance of both personality traits and 
rumination outside working hours.  
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NEUROTICISM IN THE WORKPLACE: ITS EFFECT ON TECHNO-STRESS 
MEDIATED BY RUMINATION 
 
                                             INTRODUCTION 
With the evolution of technology in the last two decades, our lives have been dependent on 
technological devices now, more than ever. In 2005, records show that there were only 1.1 
Billion internet users compared to 4,8 billion ( 61.4% of the world's population) highly 
internet-dependent in 2020 ( Statista,2020). In 2019, 293 Billion business and consumer emails 
were sent every day (Statista, 2020). Our day-to-day tasks have been more efficient and effective, 
from paying our bills, meeting new people, and grocery shopping. A click of a button can 
complete work tasks that needed a few hours 20 years ago today. The increasing numbers of 
internet accessibility have definitely facilitated our lives, but one can't assume that these 
advantages won't negatively affect our well-being, especially our mental health. For example, 
technostress increased in the past years. It is a problem of adaptation that individuals experience 
when they cannot cope with modern technologies( Tarafdar, Tu, Ragu-Nathan,& Ragu-Nathan, 
2007). It is an emergent phenomenon closely related to the pervasive use of information and 
communication technologies in modern society. (La Torre, G., Esposito, A., Sciarra, I. ​et al., 
2019).​ Organizations currently rely on information and communication technologies ( ICTs) to 
run their businesses by implementing new strategies, cutting costs, storing and analyzing data, 




that the US worker received, on average, 126 work-related emails per day in 2019 (Radicati, 
2019) while using his work-email for 3 hours/day. Employees' privacy is no longer as respected 
as before. Managers expect you to be reachable at all times, whether you are on vacation or 
having dinner with your family. Latest studies have shown that 76 % of employees check their 
email outside working hours, with 33% at least once every hour (Statista, 2019). Covid-19 did 
not help at all. According to Stanford University economist Nicholas Bloom, about 43% of the 
US workforce is currently working full time from home ( Wong, 2020). Although researchers 
noticed an increase in productivity while working from home during the pandemic, employees 
are apparently more stressed (Maurer, 2020). Some individuals, more than others. According to a 
CNBC survey, 69 % of employees experience burnout symptoms due to the increasing level of 
stress. Many studies have been done on techno-stress, showing us its risks and its effects on our 
daily lives. It can negatively affect our job performance, productivity, and satisfaction (Tarafdar, 
et.al, 2007). Everyone is vulnerable to technostress to a certain extent; individual personality has 
a major role on workplace behaviour (Lee, Ashton & Shin, 2005). We sometimes notice that 2 
individuals working in the same company who have similar roles with the same exposure to ICTs 
are not affected in the same way. Which leads us to wonder, Why are certain individuals more 
prone to technostress than others? Although research has made a lot of progress in the past years, 
the answers are still unclear. Personality traits reflect people's characteristic patterns of thoughts, 
feelings, and behaviors, which can be described along several dimensions (Diener, 2019). 
Previous research showed the importance of personality traits on an individual's mental health, 
specifically to overcome stressful situations (Code & Fox, 2001). Individuals with different 




According to Thomas Widiger, “neuroticism is the trait disposition to experience negative 
effects, including anger, anxiety, self-consciousness, irritability, emotional instability, and 
depression” (Widiger & Oltmanns 2017). We argue that individuals high on neuroticism tend to 
think more about work-related issues outside of working hours and are more likely to be 
vulnerable to technostress. Researchers have found that neuroticism is a marker of vulnerability 
during the covid-19 pandemic( Khosravi 2020). Individuals high on neuroticism are more 
anxious; they concern themselves with the COVID19-related information and pandemic 
consequences and experience more adverse impacts while ruminating ( Khosravi,2020). With the 
increase of remote working during the pandemic, we believe that techno-invasion and 
techno-overload are increasing dramatically compared to the other stressors. It is also estimated 
that employees work 48.5 minutes more a day than before the lockdowns (​DeFilippis et al. 2020​). 
Our study will explore the direct and indirect relationship between Neuroticism and technostress 
(overload and invasion) when mediated by different types of rumination. To do so, we created a 
panel study in 2 different moments in time with the help of participants from Europe, the middle 
east, and north America from different age groups and industries. 
Our results will contribute to the literature on techno-stress in at least 3 different ways: First, 
previous researches have focused mostly on the consequences of techno-stress in the workplace. 
We will contribute to Tarafdar's research on the “consequences of techno-stress for end-users in 
organizations” ( Tarafdar et al.,2008) by studying the individual's mental state outside working 
hours that leads to this phenomena. Second, unlike previous research that discussed the 




our study will provide a deeper understanding by focusing on one personality trait such as 
individuals high on neuroticism. Neuroticism seems to be particularly important, as it makes 
people more vulnerable to stress, especially during the covid pandemic (Khosravi, 2020). Third, 
our study took place in a critical time, as the pandemic changed our work habits and increased 
our dependency on technology. It is essential to know the effects that covid-19 had on our mental 
health in regards to working from home and the ability to avoid and cope with techno-stress, 
especially as recent research has shown that Neuroticism is highly associated with fear of 
Covid-19 as well as boredom during the pandemic ( Caci, Miceli, Scrima et Cardaci, 2020). 
Figure 1 illustrates our theoretical model. 
  
 






                                                      ​ ​Literature review 
Introduction of Techno-stress​. 
Technology is considered one of the key stressors in today’s world, and that phenomenon was 
named Techno-stress (Tarafdar et al. 2007). American psychologist Craig Brod first mentioned it 
in his book Titled "Techno-stress" in 1984. It is the human cost of the computer revolution (Brod, 
1984). Your body's physical, mental, and emotional responses result from the inability to cope 
with the increased dependency on computer technologies in a healthy manner( Brod, 1984). 
During the first years of exploring technostress, researchers have identified several causes that 
were later categorized. First, ICT knowledge and sufficiency became a job requirement for most 
employers as they  are becoming more dependable on technological tools for the daily job tasks 
(zuboff, 1988) This is leading to a  constant introduction of updated software and hardware 
versions to ensure reliability and good performance( Zuboff 1988). Second, because of the 
ever-increasing sophistication of ICTs, employees and managers do not have the proper 
knowledge to successfully perform( Zorn,2002). Third, modern ICTs have changed the way we 
conduct business. Although communication is definitely easier and more reliable, they also 
increase remote supervision, and the necessity to multitask. ( Weil and Rosen 1997, Brillhart 
2004). Techno-stress is also defined as any negative impact on attitudes, thoughts, behaviors 
caused directly or indirectly by technology ( Weil & Rosen, 1997). It has serious negative 
impacts on our daily lives, especially in the workplace. It has direct and indirect effects on our 




only during working hours but also on our personal lives (Tarafdar et al. 2008). Several 
techno-stress symptoms were identified that included physical symptoms such as  stress-related 
skin Disorders (psoriasis dermatitis)( Alexopoulos & Choros, 2016) increased heart rate( De 
Kloet et al.2005), gastrointestinal disorders (irritable bowel syndrome, gastritis, reflux) 
(Chiapetta, 2017), as well as mental effect such as, depression, behavioral changes, decreased 
sexual desires, and apathy. (Danon, et al., 2012; Chiappetta, 2017). Since the mentioned causes 
are still the main reasons for techno-stress, more specific terms were derived for the purpose of 
standardization and universal use. Techno-stressors, also known as techno-stress creators, are 
stressful situations caused by technological devices that result in strain and, most-likely, leading 
to techno-stress. They included: Techno-overload, techno-complexity, techno-insecurity, 





Technology-mediated interruptions (caused by techno-overload) are also widespread while 
working with ICTs. (i.e., Focusing on a task and then being interrupted by an email that requires 
immediate attention.) These interruptions proved to be reducing employee satisfaction (Asli & 
Basogly, 2009). As stated before, research has shown that individuals working from home during 
the pandemic are working longer hours( ​DeFilippis et al. 2020)​. Working from home also means 
having easy access to your work equipment almost the whole day (Emails, internal systems,..).  
Employees' privacy is being invaded and the working hours are no longer respected. In fact, a 
recent study has shown the positive relationship between working from home and 
techno-invasion ( Molino, Ingusci & Signore, 2020). With that being said, we will be focusing on 
both techno-invasion and techno-overload as they are the most important factors due to the 
increasing number of employees working from home during this pandemic. According to ( Tu et 
al. (2005), techno-overload showed a significant positive relationship with organizational 
commitment and productivity. Research has demonstrated that these techno-creators lead to 
several strains that increase Techno-stress. They decrease end-user satisfaction (Tarafdar et al. 
2010 Tu et al. 2008; Ioannou et al.2017), job satisfaction ( Ragu-Nathan et al.2008;  Tarafdar et 
al.2011), performance ( Tarafdar et al.2010; Ioannou et al.2017) and commitment ( Tarafdar et 
al. 2011). 
                ​The relationship between neuroticism and technostress. 
One of the main models of personality is the big 5 personality traits that include openness to 






In this study, we will be using a nomothetic approach by focusing only on neuroticism. 
Individuals high on neuroticism face greater risks as they tend to overthink things and face 
emotional vulnerability, especially during the pandemic. As previously stated, individuals high 
on neuroticism tend to be more feared about the impact of COVID-19 on their daily lives, which 
makes them ruminate more(Caci et al., 2020). First, research has shown that neuroticism is 
associated with the difficulty of effectively coping with stress or regulating negative emotional 
states (Gross,1998). Second, a high level of neuroticism has been directly linked with several 
psychological and physiological stressful issues, such as a negative relationship with panic 
disorder ( Mineka, Watson, & Clark, 1998), anxiety disorder (Gershuny & Sher, 1998), eating 
disorder (Cervera, et al., 2003), personality disorder (Bock, Bukh, Vinberg, & Gether,  2010), 




phobia (Bienvenu & Ginsburg, 2007). These factors also show that these individuals do not have 
the proper coping skills that could protect them against the negative health impact of chronic 
stress(Gunthert et al., 1999). 
Given the relationship between neuroticism and techno-stress, we believe that the increasing 
amount of workload and the extended need to perform work related tasks during your personal 
time makes individuals high on neuroticism more vulnerable to techno-stress. 
H1: Individuals with higher levels of neuroticism are more likely to experience higher 
a)Techno-overload b) techno-invasion in the workplace. 
  
The Mediating Role of Rumination 
To avoid techno-stress, our minds also need breaks, just like our bodies. We need to be able to 
recover from stressful situations and thoughts that occur during our working hours. Recovery is 
defined as the psychological and physiological unwinding after effort expenditure at work 
(Geurts & Sonnentag 2006). The recovery process is influenced by the ability to disengage(or 
disconnect) from their work  related thoughts (Cropley, Dijk, &Stanley, 2006 ). Rumination is 
defined as "a class of conscious thoughts that revolve around a common instrumental theme, and 
that recur in the absence of immediate environmental demands requiring the thoughts" (Martin, 
& Tesser, 1996, p7). It can negatively affect your mental health and job performance, but in some 




later on.  Our study will use the typology suggested by Cropley et al that included 3 subscales: 
Affective rumination, problem-solving pondering, and detachment. Affective rumination can be 
explained as a recurrent representation of a stressor in the individual's mind so that a stressful 
event can continue in one's thoughts (Zawadzki, Graham, & Gerin, 2013; U. Hamesch, M. 
Cropley and J. Lang, 2014). It also means that the individual tries to ignore and not think about 
previous work-related problems. Previous research has proven that thought suppression often 
resulted in the subsequent increased return of unwanted thoughts. (Wegner et al., 1987), which 
will lead to several stress-related disorders such as anxiety, depression, etc..( Wegner & Zanakos, 
1994).Furthermore, effective rumination is strongly related to increased work-related fatigue ( 
Querstret et al., 2012) and poor sleep quality (Cropley, Dijk, & Stanley, 2006). Most research 
related to remuneration previously examined the negative aspects of repetitive work-related 
thoughts; however, researchers also focused on adaptive repetitive thinking. In fact, several 
studies have suggested that thinking about work-related unsolved issues can help increase 
creativity and innovation ( Spoor, De Jonge, & Hamers, 2010; Cropley & Zijlstra, 2011). 
Problem-solving pondering is defined as unemotional and prolonged thinking about solutions to 
particular work-related problems (Cropley & Zijlstra, 2011). It can lead to either constructive 
consequences, such as anticipatory planning and recovery, which means finding solutions to 
certain problems, or unconstructive consequences such as anxiety and depression (Watkins, 
2008). Detachment is the ability to disconnect from work-related thoughts outside work 
(Job-related activities, work related tasks, job related issues etc..).  Research also suggests that 
psychological detachment is also related to leisure activities such as sports, family time, gaming, 




to have the ability to detach from work are the ones that maintained a healthy work-life balance. 
Psychological detachment shows positive relationships with other recovery experiences such as 
relaxation, mastery, and control ( Sonnentag & Fritz, 2007). The lack of detachment ability was 
proven to increase job exhaustion ( Sonnentag et al. 2010), leading to techno-stress. Despite 
being different concepts, these 3 types of ruminations are correlated with one another. Poor 
detachment relates to worry and affective rumination( Sonnentag and Fritz, 2015). Affective 
rumination also correlates to problem-solving pondering ( Hamesch et al., 2014). We also know 
that job stressors persist in an individual's mind although not physically present (Brosschot et al., 
2006), leading to negative physical and psychological health outcomes over time (Schwartz et al., 
2003; Kinnunen et al., 2017). Personality factors, including neuroticism, also influence cognitive 
processes in response to stress; for example, neurotic individuals may be predisposed to 
repetitive and ruminative thoughts when confronted with stressors owing to their more anxious 
nature (Geurts et Sonnentag, 2006). We argue that individuals high on neuroticism tend to think 
about work-related issues, try to find solutions to work-related problems, and doesn't have the 
ability to disconnect from their jobs outside of working hours, are more vulnerable to 
techno-stress as they feel they have a higher workload and their personal life is being invaded. 
 ​H2: Affective rumination mediates the positive relationship between neuroticism and a) 





 ​H3: Problem-solving pondering mediates the positive relationship between neuroticism 
and a) techno-overload b) techno-invasion in the workplace. 
H4: Detachment mediates the negative relationship between neuroticism and 
a) techno-overload b) techno-invasion in the workplace. 
                                                             ​Method 
Sample and procedure 
We used the snowballing sampling method. Participants were a combination of friends, family, 
colleagues, and their connections. They answered the survey using a link directed to Qualtrics 
software. We did not request any names or the companies they work with to ensure their 
responses' confidentiality. We sent out the first survey in July 2020 (Time 1). We requested their 
emails to send them the second survey and be able to merge both data sets. 204 individuals 
responded to the first survey with an age mean of 31.6 (S.D=11.37). 85 were females ( 41.7%), 
and the other 119 were males (58.3%). Time 1 also included 30 different nationalities. 8 weeks 
later, we sent out the second survey, only to the people that participated in Time 1. 
The final sample included 91 participants from 19 different countries with a mean age of 31.55( 
S.D = 10.73). 45 identified themselves as males (49.5%), and 46 identified themselves as females 
(50.5%). Participants were asked to indicate how long they have been working for their current 




people) , 13.2% from 3-5 years(12 people), 14.3% from 5-10 years( 13 people) and 12% have 
been working for over 10 years in the same company( 11 people). 
Neuroticism(time 1)​ included 8 statements previously used by John Oliver (1990) to assess the 
level of neuroticism. (e.g., 'I see myself as someone who is depressed, blue'; 'I see myself as 
someone who can be moody'). We used the 5-point Likert scale as our options. The results were 
reliable. Cronbachs' Alpha was .77 
 ​Rumination​ was studied using 3 subdimensions. We used 15 items in total developed by Cropley 
et al. (2012). One of them was reverse coded. Items were measured on a 5 point Likert scale. 
First, we measured affective rumination: (e.g. 'Are you annoyed by thinking about work-related 
issues when not at work?') Cronbach's' Alpha was .87. Second, we measured problem-solving 
rumination: (e.g., 'In my free time I find myself re-evaluating something I have done at work'). 
Cronbachs' Alpha was .78. Last, we measure detachment (e.g., 'Do you find it easy to unwind 
after work?') Cronbachs' Alpha was .74 
 ​Techno-stress​ was studied by measuring two of its stressors, Techno-Invasion and 
Techno-Overload, with 4 and 5 items, respectively. They were previously used by Ragu-Nathan 
& Tarafdar(2008). (e.g.' I have to sacrifice my vacation and weekend time to keep current with 
mobile technologies' "Techno-Invasion"; .' I am forced by mobile technologies to work with very 
tight time schedules' "Techno-Overload"). The options given were based on a 5 point Likert 
scale. The responses were reliable. Cronbach's' Alpha scores were .70 and .80, respectively. 
14 






   ​Control variables: ​Participants were also asked to identify their age and gender, and tenure. 
They provided us with the information on how long have they been working in the same 
organization by choosing one of the following: less than one year, from 1 to 3 years, from 3 to 5 
years, from 5 to 10 years, and over 10 years. 
Statistical analysis 
We used 2 different types of analysis in our study. We began by examining Hypothesis H1a and 
H1b by using linear regression analysis on the SPSS software to examine the direct relationship 
between neuroticism and techno-invasion and techno-overload. We then used an SPSS macro 
(Process) created by Andrew Hayes to test mediating hypotheses. PROCESS is an observed 
variable OLS and logistic regression path analysis modeling tool. It is used for estimating direct 
and indirect effects in single and multiple mediator models (Hayes, 2012). Since we wanted to 
study the mediated effect of the 3 types of rumination on the relationship between neuroticism 
and techno-overload and techno-invasion, we used model 4. Process allows us to calculate 
confidence intervals with a bootstrap approach. It is a simple but compelling approach that 
creates multiple ​resamples​ (with replacement) from a single observation set. It also ensures a 
Non-Parametric statistical analysis and an easy construction in calculating confidence intervals 
from the resampling distribution (Ho, 2019). We used 5000 bootstrap samples with a 95% 
bias-corrected bootstrap confidence interval. Control variables such as age, gender, and tenure 
were also part of the analysis. 
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                                                           ​RESULTS 
Table 1 presents correlation, descriptive statistics, and reliabilities (Cronbach's alphas). We tested 
our hypothesis using our final sample containing 91 participants. Hypothesis 1 suggests that 
neuroticism is positively associated with techno-overload and techno-invasion ( H1a and H1b, 
respectively). To test these hypotheses, we used a regression-based analysis. Both 
techno-overload and techno-invasion showed insignificant results as our bootstrap confidence 
intervals included a zero. ([LLCI = -0.2 ; ULCI 0.57] [LLCI =-0.84; ULCI= 0.45]) respectively. 
Therefore H1a and H1b are not confirmed. For H2, H3, and H4, We used a bootstrapping 
analysis (Table 3 and 4). Our second hypothesis suggested that affective rumination mediates the 
positive relationship between neuroticism and a) techno-overload and b)techno-invasion in the 
workplace. We tested them by measuring the relationship between neuroticism and affective 
rumination ( B=0.4; CI [-0.2; 0.57] as well as the relationship between affective rumination and 
techno-overload (B=0.27; CI [0.06; 0.57]) and techno-invasion ( B=0.37; CI [0.17; 0.56]) 
respectively. And finally the indirect relationship of affective rumination on neuroticism and 
techno-overload and techno-invasion (B= 0.11; CI [ 0.01; 0.28]) (B= 0.11; CI [ 0.02; 0.27]). As 
expected, both H2a and H2b were confirmed. Our 3rd hypothesis t suggested that 
problem-solving pondering mediates the positive relationship between neuroticism and 
techno-stress in the workplace due to a)techno-overload. We measured the relationship between 
neuroticism and problem solving ( B=-0.02; CI [-0.30; 0.25], then the relationship between 
problem solving pondering and techno-overload (B= -0.00; CI [ -0.04; 0.04]) and b) 




solving pondering on neuroticism and techno-overload (B= -0.00; CI [-0.04; 0.02]) and 
techno-invasion( (B= -0.00; CI [-0.06; 0.03]). H3 were not confirmed.  
Our 4th hypothesis implies that detachment mediates the positive relationship between 
neuroticism and techno-stress in the workplace due to a)techno-overload and 
b)techno-invasion.We measure the relationship between neuroticism and detachment ( B=-0.20; 
CI [-0.98; 0.58], then the relationship between detachment and techno-overload (B= 0.01; 
CI[-0.04; 0.08]) as well as techno-invasion ( B=-0.27; CI [-0.98; 0.43], lastly, the indirect 
relationship of detachment on neuroticism and techno-overload (B= 0.01; CI [ -0.03; 0.05]) and 
techno-invasion (B=0.01; CI [-0.03; 0.07]). H4 was also rejected. Therefore our results only 
supported H2a and H2b. 
 
 




      
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   








                                          ​              DISCUSSION 
 Motivated by the increased dependency on mobile technology, this research aimed to explain 
why individuals high on neuroticism are more vulnerable to techno-invasion and 
techno-overload. We unfold 2 research gaps: how personality influences techno-stress(Tarafdar, 
2007)- and how rumination affects our vulnerability to techno-stress( Tarafdar et al., 2017). Since 
the study was done during the lockdown and acknowledging the previous research on the 
relationship between Neuroticism and the current pandemic, we decided to only use neuroticism 
as our main personality trait in this study. The pandemic changed our lifestyles. Our home was a 
place of comfort, relaxation, and a getaway from a long hard day at the office. Now it's our 24/7 
office. With the laptop and the work phone always by our side, It is no longer an 8-hour job. Our 
lives are being invaded, and our workload is increasing. Individuals high on neuroticism were 
vulnerable to techno-invasion and techno-overload, even before the pandemic ( Riedl, 2012). 
However, they were able to detach, separate, and ignore unwanted work-related thoughts by 
going out with their families, focusing on their hobbies… With the current lockdown, our 
thoughts are controlling us. They are actively thinking about work-related incidents, issues, 
information, etc.. and since individuals high on neuroticism tend to be more anxious and worried, 
they are more likely to ruminate, leading to techno-stress. 
Our results contribute to the literature of Techno-stress in at least 3 different ways: First, we 




with previous research on the relationship between personality traits and techno-stress(Srivastava 
et al., 2015), we were able to predict and show that neuroticism is associated with 
techno-invasion and techno-overload when it is affected by rumination, 6 to 8 weeks later. 
Second, to add to the previous research that mostly focused on the consequences of techno-stress, 
we illustrated some reasons behind it. We were able to identify how the level of rumination can 
increase or decrease our vulnerability to techno-stress when we are faced with techno-overload 
and techno-invasion. Third, as the pandemic continues to control our lives, companies are faced 
with tough decisions on whether to return to the offices or continue to work from home (Senz, 
2020). With all the advantages that remote working has on organizations, our study demonstrated 
some serious negative effects on an individual's mental state. 
  
Practical Implications 
In today's complex, fast-paced, and competitive business world, a stress-free environment is 
nearly impossible. However, due to its importance, managers are aiming to minimize it. A key 
implication is that managers should consider that employees have different personality 
characteristics, and increasing the workload might affect them in different ways. While 
employees are working from home, managers should also respect their privacy; having your 
work laptop in the next room does not mean you should be available to answer your emails. 
Research has shown that employees' excessive technology use can have negative organizational 




effects in the form of increased role overload, role conflict, exhaustion, and burnout, and 
decreased job satisfaction (e.g., Tarafdar et al. 2015. Tarafdar et al., 2007; Ragu-Nathan et al., 
2008). Furthermore, studies have also suggested that adding technology responsibilities could be 
associated with technostress and decrease performance. Organizations should provide for 
employees workshops and seminars on mindfulness. It enhances stress management, promotes 
employee self-care, and highlights the importance of an effective work/life balance, the 
separation of your work life for your job, and the mental detachment from job-related concerns. 
Companies should organize non-work-related activities once in a while during working hours. 
Although there is no standardized stress-management strategy, several ways deemed successful, 
that includes: peer support, exercise, and laughter( Harrington and Evans. 2003) 
 
Limitation And Future Research 
Our study presents several limitations that should be acknowledged. First, our final sample was 
made of 91 participants. A larger sample should be used to ensure statistical power and test our 
hypothesis in future studies. Second, our studies included individuals from 19 different countries 
with different levels of access to the internet. This might have affected our results on technology 
dependency in the workplace. Future studies should focus on different cultures with different 
access levels to the internet while comparing international organizations operating in first world 
countries to second and third world countries. Third, on August 4th, 2020, between our first and 




traumatic memories. Our study included Lebanese participants. Some of them were working in 
Beirut during the catastrophe. This event might have affected our stress results. At a later stage, 
we should consider other events that might affect our results ( Family issues, health issues, 
economic situation, etc..) Lastly, we focused only on neuroticism due to its important effects 
during the corona-virus pandemic. However, this does not mean that other personality traits do 
not play an important role. Future studies should also include analyzing other personality 
characteristics and monitoring the different reactions on both vulnerability and the ability to cope 
with techno-stress by including different types of techno-creators. 
                                                        ​CONCLUSION 
To sum, our study highlights the importance of considering neuroticism and affective rumination 
as an organizational issue. Employees with a high level of neuroticism tend to ruminate outside 
of working hours, which makes them more vulnerable to techno-invasion and techno-overload. 
We advise researchers to continue the study of personality and rumination, especially in a time 










Appendix 1  




























                                                    ​References 
 
 
1-Abbasi, Irum Saeed. 2016. "The Role Of Neuroticism In The Maintenance Of Chronic Baseline Stress Perception And Negative 
Affect". The Spanish Journal Of Psychology 19. doi:10.1017/sjp.2016.7. 
 
2-Alexopoulos, Alex, and George P. Chrousos. 2016. "Stress-Related Skin Disorders". Reviews In Endocrine And Metabolic 
Disorders 17 (3): 295-304. doi:10.1007/s11154-016-9367-y. 
 
3-Ashton, Michael C., Kibeom Lee, and Sampo V. Paunonen. 2002. "What Is The Central Feature Of Extraversion? Social 
Attention Versus Reward Sensitivity.". Journal Of Personality And Social Psychology 83 (1): 245-252. 
doi:10.1037/0022-3514.83.1.245. 
 
4-Basoglu, Asli. 2009. "Technology Mediated Interruptions: Attention Analysis And Impact On Task Performance". 
Aisel.Aisnet.Org. ​https://aisel.aisnet.org/cgi/viewcontent.cgi?article=1002&context=amcis2009_dc&httpsredir=1&referer=​. 
 
5-Bienvenu, O. Joseph, and Golda S. Ginsburg. 2007. "Prevention Of Anxiety Disorders". International Review Of Psychiatry 19 
(6): 647-654. doi:10.1080/09540260701797837. 
 
6-Bock, Camilla, Jens Drachmann Bukh, Maj Vinberg, Ulrik Gether, and Lars Vedel Kessing. 2010. "The Influence Of Comorbid 
Personality Disorder And Neuroticism On Treatment Outcome In First Episode Depression". Psychopathology 43 (3): 197-204. 
doi:10.1159/000304176. 
 
7-Brillhart, P.E. (2004) Technostress in the Workplace: Managing Stress in the Electronic Workplace. Journal of American 
Academy of Business, Cambridge, 5, 302-307. 
 
8-Brooks, Stoney, and Christopher Califf. 2017. "Social Media-Induced Technostress: Its Impact On The Job Performance Of Its 
Professionals And The Moderating Role Of Job Characteristics". Computer Networks 114: 143-153. 
doi:10.1016/j.comnet.2016.08.020. 
 
9-Brosschot, Jos F., William Gerin, and Julian F. Thayer. 2006. "The Perseverative Cognition Hypothesis: A Review Of Worry, 
Prolonged Stress-Related Physiological Activation, And Health". Journal Of Psychosomatic Research 60 (2): 113-124. 
doi:10.1016/j.jpsychores.2005.06.074. 
 
10-Caci, Barbara, Silvana Miceli, Fabrizio Scrima, and Maurizio Cardaci. 2020. "Neuroticism And Fear Of COVID-19. The 
Interplay Between Boredom, Fantasy Engagement, And Perceived Control Over Time". Frontiers In Psychology 11. 
doi:10.3389/fpsyg.2020.574393. 
 
11-Carver, Charles S., and Jennifer Connor-Smith. 2010. "Personality And Coping". Annual Review Of Psychology 61 (1): 
679-704. doi:10.1146/annurev.psych.093008.100352. 
 
12-Cervera, Salvador, Fransisca Lahortiga, Miguel Angel Martinez-Gonzalez, Pilar Gual, Jokin de Irala-Estevez, and Yolanda 
Alonso. 2003. "Neuroticism And Low Self-Esteem As Risk Factors For Incident Eating Disorders In A Prospective Cohort 
Study". International Journal Of Eating Disorders, no. 33: 271-280. doi:10.1002/eat.10147. 
 
13-Chiappetta, Marta. "The Technostress: definition, symptoms and risk prevention." Senses and Sciences 4, no. 1 (2017). 
 






15-Code, Sharon, and Janice Langan-Fox. 2001. "Motivation, Cognitions And Traits: Predicting Occupational Health, 
Well-Being And Performance". ​Stress And Health​ 17 (3): 159-174. doi:10.1002/smi.897. 
 
16-Costa, Paul T., and Robert R. McCrae. The NEO personality inventory. Odessa, FL: Psychological Assessment Resources, 
1985. 
 
16-Cropley, Mark, and Fred R.H. Zijlstra. 2021. "Work And Rumination". ​Handbook Of Stress In The Occupations​. Accessed 
January 3. doi:10.4337/9780857931153.00061. 
 
17-Cropley, Mark, Derk-Jan Dijk, and Neil Stanley. 2006. "Job Strain, Work Rumination, And Sleep In School Teachers". 
European Journal Of Work And Organizational Psychology 15 (2): 181-196. doi:10.1080/13594320500513913. 
 
18-Cropley, Mark, Fred R. H. Zijlstra, Dawn Querstret, and Sarah Beck. 2016. "Is Work-Related Rumination Associated With 
Deficits In Executive Functioning?". Frontiers In Psychology 7. doi:10.3389/fpsyg.2016.01524. 
 
19-Cropley, Mark, Georgia Michalianou, Gabriella Pravettoni, and Lynne J. Millward. 2011. "The Relation Of Post-Work 
Ruminative Thinking With Eating Behaviour". Stress And Health 28 (1): 23-30. doi:10.1002/smi.1397. 
 
20-Danon, Marcella. 2017. ​Stop Allo Stress​. Milano: Feltrinelli. 
 
21-​DeFilippis, Evan, Stephen Michael Impink, Madison Singell, Jeffrey Polzer, and Raffaella Sadun. 2020. 
"Collaborating During Coronavirus: The Impact Of COVID-19 On The Nature Of Work". 
doi:10.3386/w27612. 
 
De Kloet, E. Ron, Marian Joëls, and Florian Holsboer. 2005. "Stress And The Brain: From Adaptation To 
Disease". ​Nature Reviews Neuroscience​ 6 (6): 463-475. doi:10.1038/nrn1683. 
 
22-Diener, Edward, Richard Lucas, and Jorden Cummings. 2019. "16.1 Personality Traits". Openpress.Usask.Ca.  
https://openpress.usask.ca/introductiontopsychology/chapter/personality-traits/. 
 
23-Ennis, Lisa A.. “the evolution of techno-stress.” (2005). 
 
24-Fox, Michelle. 2020. Cnbc. 
https://www.cnbc.com/2020/07/28/remote-work-burnout-is-growing-as-coronavirus-pandemic-stretches-on.html​. 
 
25-Gershuny, Beth S., and Kenneth J. Sher. 1998. "The Relation Between Personality And Anxiety: Findings From A 3-Year 
Prospective Study.". Journal Of Abnormal Psychology 107 (2): 252-262. doi:10.1037/0021-843x.107.2.252. 
 
26-Geurts, Sabine AE, and Sabine Sonnentag. 2006. "Recovery As An Explanatory Mechanism In The Relation Between Acute 
Stress Reactions And Chronic Health Impairment". Scandinavian Journal Of Work, Environment & Health 32 (6): 482-492. 
doi:10.5271/sjweh.1053. 
 
27-Goetter, Elizabeth M. "An empirical investigation of depressive rumination: implications for cognitive flexibility, problem 
solving and depression." (2010). 
 
28-Graziano, William G., Meara M. Habashi, Brad E. Sheese, and Renée M. Tobin. 2007. "Agreeableness, Empathy, And 
Helping: A Person × Situation Perspective.". Journal Of Personality And Social Psychology 93 (4): 583-599. 
doi:10.1037/0022-3514.93.4.583. 
 
29-Gross, James J. 1998. "The Emerging Field Of Emotion Regulation: An Integrative Review". Review Of General Psychology 
2 (3): 271-299. doi:10.1037/1089-2680.2.3.271. 
 
30-Gunthert, Kathleen Cimbolic, Lawrence H. Cohen, and Stephen Armeli. 1999. "The Role Of Neuroticism In Daily Stress And 







31-Hamesch, Ulla, Mark Cropley, and Jessica Lang. 2014. "Emotional Versus Cognitive Rumination: Are They Differentially 
Affecting Long-Term Psychological Health? The Impact Of Stressors And Personality In Dental Students". Stress And Health 30 
(3): 222-231. doi:10.1002/smi.2602. 
 
32-Hamesch, Ulla, Mark Cropley, and Jessica Lang. "Emotional versus cognitive rumination: Are they differentially affecting 
long-term psychological health? The impact of stressors and personality in dental students." Stress and Health 30, no. 3 (2014): 
222-231. 
 
33-Harrington, J. and Evans, D.S. (2003), "Stress in the workplace", The Irish Health Repository, Western Health Board-/Board 
Slainte an Iarthaie, May, available at: http://hse.openrepository.com/hse/bitstream/ 10147/44586/1/6045.pdf 
 
34-Hayes, Andrew. 2021. "PROCESS Macro For SPSS And SAS". The PROCESS Macro For SPSS, SAS, And R. 
http://www.processmacro.org/index.html​. 
 




36-John, Oliver P., and Sanjay Srivastava. "The Big Five trait taxonomy: History, measurement, and theoretical perspectives." 
Handbook of personality: Theory and research 2, no. 1999 (1999): 102-138. 
 
37-Kendler, Kenneth S., Jonathan Kuhn, and Carol A. Prescott. 2004. "The Interrelationship Of Neuroticism, Sex, And Stressful 
Life Events In The Prediction Of Episodes Of Major Depression". American Journal Of Psychiatry 161 (4): 631-636. 
doi:10.1176/appi.ajp.161.4.631. 
 
38-Khosravi, Mohsen. 2020. "Neuroticism As A Marker Of Vulnerability To COVID-19 Infection". Psychiatry Investigation 17 
(7): 710-711. doi:10.30773/pi.2020.0199. 
 
39-Kinnunen, Ulla, Taru Feldt, Marjaana Sianoja, Jessica de Bloom, Kalevi Korpela, and Sabine Geurts. 2017. "Identifying 
Long-Term Patterns Of Work-Related Rumination: Associations With Job Demands And Well-Being Outcomes". European 
Journal Of Work And Organizational Psychology 26 (4): 514-526. doi:10.1080/1359432x.2017.1314265. 
 
40-La Torre, Giuseppe, Alessia Esposito, Iliana Sciarra, and Marta Chiappetta. 2018. "Definition, Symptoms And Risk Of 
Techno-Stress: A Systematic Review". International Archives Of Occupational And Environmental Health 92 (1): 13-35. 
doi:10.1007/s00420-018-1352-1. 
 
41-Lee, Kibeom, Michael C. Ashton, and Kang-Hyun Shin. 2005. "Personality Correlates Of Workplace Anti-Social Behavior". 
Applied Psychology 54 (1): 81-98. doi:10.1111/j.1464-0597.2005.00197.x. 
 
42-Ioannou, Athina, and Anastasia Papazafeiropoulou. "Using IT mindfulness to mitigate the negative consequences of 
technostress." (2017). 
 
43-Martin, Leonard L., and Abraham Tesser. "Some ruminative thoughts." Advances in social cognition 9 (1996): 1-47. 
 
44-Maurer, Roy, and Roy Maurer. 2021. "Study Finds Productivity Not Deterred By Shift To Remote Work". SHRM. 
https://www.shrm.org/hr-today/news/hr-news/pages/study-productivity-shift-remote-work-covid-coronavirus.aspx​. 
 
45-McGrath, Joseph Edward, and Irwin Altman. 1970. ​Social And Psychological Factors In Stress​. New York: Holt, Rinehart and 
Winston. 
 
46-Mineka, Susan, David Watson, and Lee Anna Clark. 1998. "COMORBIDITY OF ANXIETY AND UNIPOLAR MOOD 





47-Mohiyeddini, Changiz, Stephanie Bauer, and Stuart Semple. 2015. "Neuroticism And Stress: The Role Of Displacement 
Behavior". Anxiety, Stress, & Coping 28 (4): 391-407. doi:10.1080/10615806.2014.1000878. 
 
48-Molino, Monica, Emanuela Ingusci, Fulvio Signore, Amelia Manuti, Maria Luisa Giancaspro, Vincenzo Russo, Margherita 
Zito, and Claudio G. Cortese. 2020. "Wellbeing Costs Of Technology Use During Covid-19 Remote Working: An Investigation 
Using The Italian Translation Of The Technostress Creators Scale". Sustainability 12 (15): 5911. doi:10.3390/su12155911. 
 




50-Nelson, Thomas O. "Metamemory: A theoretical framework and new findings." In ​Psychology of learning and motivation​, 
vol. 26, pp. 125-173. Academic Press, 1990. 
 
51-Nylén, Lotta, Bo Melin, and Lucie Laflamme. "Interference between work and outside-work demands relative to health: 
unwinding possibilities among full-time and part-time employees." International journal of behavioral medicine 14, no. 4 (2007): 
229-236. 
 
52-Querstret, Dawn, and Mark Cropley. 2012. "Exploring The Relationship Between Work-Related Rumination, Sleep Quality, 
And Work-Related Fatigue.". Journal Of Occupational Health Psychology 17 (3): 341-353. doi:10.1037/a0028552. 
 
53-Querstret, Dawn, Mark Cropley, Pieter Kruger, and Richard Heron. 2015. "Assessing The Effect Of A Cognitive Behaviour 
Therapy (CBT)-Based Workshop On Work-Related Rumination, Fatigue, And Sleep". European Journal Of Work And 
Organizational Psychology 25 (1): 50-67. doi:10.1080/1359432x.2015.1015516. 
 
 
56-Ragu-Nathan, T.S, Ragu-Nathan, Monideepa Tarafdar, and Qiang Tu. 2008. "The Consequences Of Technostress For End 
Users In Organizations: Conceptual Development And Empirical Validation | Information Systems Research". 
Pubsonline.Informs.Org. ​https://pubsonline.informs.org/doi/10.1287/isre.1070.0165​. 
 
57-Riopel, Leslie. 2021. "The Connor Davidson + Brief Resilience Scales". Positivepsychology.Com. 
https://positivepsychology.com/connor-davidson-brief-resilience-scale/​. 
 
58-Sato, Nozomi, and Shinji Miyake. 2004. "Cardiovascular Reactivity To Mental Stress: Relationship With Menstrual Cycle 
And Gender". Journal Of PHYSIOLOGICAL ANTHROPOLOGY And Applied Human Science 23 (6): 215-223. 
doi:10.2114/jpa.23.215. 
 
59-Schwartz, Amy R., William Gerin, Karina W. Davidson, Thomas G. Pickering, Jos F. Brosschot, Julian F. Thayer, Nicholas 
Christenfeld, and Wolfgang Linden. 2003. "Toward A Causal Model Of Cardiovascular Responses To Stress And The 
Development Of Cardiovascular Disease". Psychosomatic Medicine 65 (1): 22-35. doi:10.1097/01.psy.0000046075.79922.61. 
 




62-Sonnentag, Sabine, and Charlotte Fritz. 2014. "Recovery From Job Stress: The Stressor-Detachment Model As An Integrative 
Framework". Journal Of Organizational Behavior 36 (S1): S72-S103. doi:10.1002/job.1924. 
 
63-Sonnentag, Sabine, and Charlotte Fritz. "The Recovery Experience Questionnaire: development and validation of a measure 
for assessing recuperation and unwinding from work." Journal of occupational health psychology 12, no. 3 (2007): 204. 
 
64-Sonnentag, Sabine, and Fred R. H. Zijlstra. 2006. "Job Characteristics And Off-Job Activities As Predictors Of Need For 
Recovery, Well-Being, And Fatigue.". Journal Of Applied Psychology 91 (2): 330-350. doi:10.1037/0021-9010.91.2.330. 
 
65-Sonnentag, Sabine, Carmen Binnewies, and Eva J. Mojza. 2008. ""Did You Have A Nice Evening?" A Day-Level Study On 





66-Sonnentag, Sabine. 2012. "Psychological Detachment From Work During Leisure Time". Current Directions In Psychological 
Science 21 (2): 114-118. doi:10.1177/0963721411434979. 
 
Srivastava, Shirish C., Shalini Chandra, and Anuragini Shirish. 2015. "Technostress Creators And Job 
Outcomes: Theorising The Moderating Influence Of Personality Traits". ​Information Systems Journal​ 25 
(4): 355-401. doi:10.1111/isj.12067. 
 
67-Spoor, E. M. B., Jan de Jonge, and Jan PH Hamers. "Nu even niet...! of toch wel...?: een dagboekstudie naar detachment en 
creativiteit." Gedrag en Organisatie 23, no. 4 (2010): 296-315. 
 
68-"Stress Definition! How Good Are You At Defining Stress?". 2018. Stressmanage.Org. 
https://www.stressmanage.org/2018/07/stress-definition.html​. 
 
69-Tarafdar, Monideepa, Qiang Tu, and T. S. Ragu-Nathan. 2010. "Impact Of Technostress On End-User Satisfaction And 
Performance". Journal Of Management Information Systems 27 (3): 303-334. doi:10.2753/mis0742-1222270311. 
 
70-Tarafdar, Monideepa, Qiang Tu, Bhanu S. Ragu-Nathan, and T. S. Ragu-Nathan. 2007. "The Impact Of Technostress On Role 
Stress And Productivity". Journal Of Management Information Systems 24 (1): 301-328. doi:10.2753/mis0742-1222240109. 
 
71-Tarafdar, Monideepa, Qiang Tu, T. S. Ragu-Nathan, and Bhanu S. Ragu-Nathan. 2011. "Crossing To The Dark Side". 
Communications Of The ACM 54 (9): 113-120. doi:10.1145/1995376.1995403. 
 
72-Tu, Qiang, Monideepa Tarafdar, T. S. Ragu-Nathan, and Bhanu S. Ragu-Nathan. "Improving end-user satisfaction through 
techno-stress prevention: some empirical evidences." AMCIS 2008 Proceedings (2008): 236. 
 
73-VAN OS, JIM, and PETER B. JONES. 2001. "Neuroticism As A Risk Factor For Schizophrenia". Psychological Medicine 31 
(6): 1129-1134. doi:10.1017/s0033291701004044. 
 
74-Watkins, Edward R. "Constructive and unconstructive repetitive thought." Psychological bulletin 134, no. 2 (2008): 163. 
 
75-Wegner, Daniel M., and Sophia Zanakos. "Chronic thought suppression." Journal of personality 62, no. 4 (1994): 615-640. 
 
76-Wegner, Daniel M., David J. Schneider, Samuel R. Carter, and Teri L. White. "Paradoxical effects of thought suppression." 
Journal of personality and social psychology 53, no. 1 (1987): 5. 
 
77-Weil, Michelle M., and Larry D. Rosen. Technostress: Coping with technology@ work@ home@ play. New York: Wiley, 
1997. 
 
Widiger, Thomas A., and Joshua R. Oltmanns. 2017. "Neuroticism Is A Fundamental Domain Of 
Personality With Enormous Public Health Implications". ​World Psychiatry​ 16 (2): 144-145. 
doi:10.1002/wps.20411. 
 
78-Winter, Torsten, Eva Roos, Ossi Rahkonen, Pekka Martikainen, and Eero Lahelma. "Work-family conflicts and self-rated 
health among middle-aged municipal employees in Finland." International Journal of Behavioral Medicine 13, no. 4 (2006): 
276-285. 
 
79-Wisner, Wendy. 2019. "What It Means To Be "Neurotic" | Talkspace". Talkspace. 
https://www.talkspace.com/blog/what-it-means-to-be-neurotic/​. 
 
80-Wong, May, and Nicholas Bloom. 2021. "A Snapshot Of A New Working-From-Home Economy | Stanford News". Stanford 
News. ​https://news.stanford.edu/2020/06/29/snapshot-new-working-home-economy/​. 
 






82-Zawadzki, Matthew J., Jennifer E. Graham, and William Gerin. "Rumination and anxiety mediate the effect of loneliness on 
depressed mood and sleep quality in college students." Health Psychology 32, no. 2 (2013): 212. 
 
83-Zuboff, Shoshana. 1988. ​In The Age Of The Smart Machine​. New York: Basic Books. 
 
84-2021. Radicati.Com. 
https://radicati.com/wp/wp-content/uploads/2014/01/Email-Statistics-Report-2014-2018-Executive-Summary.pdf​. 
 
 
 
 
32 
